Isolation, characterization, and expression of cDNA encoding a rat liver endoplasmic reticulum alpha-mannosidase.
We have isolated a cDNA encoding an endoplasmic reticulum alpha-mannosidase, an asparagine-linked oligosaccharide processing enzyme, from a rat liver lambda gt11 library. Two degenerate oligonucleotides, based on amino acid sequence data from the purified enzyme, were used as primers in the polymerase chain reaction with liver cDNA as a template to generate an unambiguous cDNA probe. The cDNA fragment (524 base pair) obtained was then used to isolate cDNA clones by hybridization. We isolated two overlapping clones which were used to construct a full-length cDNA of 3392 base pairs. A single open reading frame of 1040 amino acids encodes a protein with a molecular mass of 116 kilodaltons containing the six known peptide sequences. The deduced amino acid sequence revealed no classical signal sequence or membrane-spanning domain. The alpha-mannosidase encoding cDNA can be expressed transiently in COS cells using the mammalian expression vector pXM, causing a 400-fold increase in alpha-mannosidase activity as well as a dramatic increase in immunoreactive polypeptide. The rat liver endoplasmic reticulum alpha-mannosidase bears striking homology to the vacuolar alpha-mannosidase from Saccharomyces cerevisiae.